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Dynamic elastic-plasticity and collapse analysis for large-span and high-rise structure ( I ) .
theory, development and verification of MSC. MARC subroutine
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(1 Department of Civil Engineering, Tsinghua University, Beijing 100084 ,China; 2 Key Laboratory of Civil
Engineering Safety and Durability of China Education Ministry, Tsinghua University, Beijing 100084, China;
3 School of Marine and Civil Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract:On the basis of the principle of fiber beam model and the static, dynamic constitutive models of steel and
concrete, the subroutine, which is in compliance with MSC. MARC user guide, was coded and developed covering the
effect of material strain-rate, passive control, active control and birth-death judgment of elements. The content focused on
the effect of material strain rate effect. The developed subroutine includes the static stress-strain relationships well as the
dynamic stress-strain relationships to consider the influence of strain-rate effect on structural dynamic response. Combined
with birth-death subroutine, structural elastic-plastic and collapse analysis can be conducted. At last, the developed
subroutine was used to simulate the elastic-plastic analysis of reinforced concrete members and the simulation results were
compared with experiment results. The analysis results show that the subroutine developed is verified to be reliable and
accurate ,and further indicate that it is necessary to consider the influence of strain-rate effect on the structural response.
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